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ABSTRACT
THE EFFECT OF READING TO FIND A SOLUTION ON LEARNING FROM MULTIPLE
DOCUMENTS IN SCIENCE
Dylan Blaum, M.A.
Department of Psychology
Northern Illinois University, 2017
M. Anne Britt, Director

Reading for understanding in science is a complex process that requires the integration of
information across many sources. This can be a very challenging task as many readers may not
be familiar with how to read scientific texts or may simply not be interested in doing so. The
present study aims to determine whether or not giving readers prompts asking them to find a
solution to the problem of global climate change will help them better comprehend the causal
information in a document set. Additionally, if solution reading prompts do have an effect on
comprehension, the present study aims to examine if that effect is due to the prompt changing the
readers’ goals while reading or due to increasing their interest in the task. The results of the study
showed no significant difference in deep comprehension of causal information due to reading
prompts. However, readers who received a reading prompt focused on finding solutions to
climate change had poorer comprehension of surface level information than those without a
solution focused prompt. Due to the lack of direct effects of prompt on deep comprehension, the
mediating effects of reader goals and interest could not be examined.
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CHAPTER 1
INTRODUCTION

In recent years there has been a push to discover ways to help students develop a deeper
understanding when reading from scientific texts (Achieve, 2013; Council of Chief State School
Officers, 2010). This is partly because new standards are requiring that students are able to learn
more from reading scientific texts (Achieve, 2013; Council of Chief State School Officers,
2010). It is also important for students to be proficient in their ability to read and understand
scientific texts because it is an important life skill. As individuals navigate the world, being able
to make informed decisions about scientific topics is becoming increasingly important. News
outlets often publish articles about scientific topics (i.e. climate change, vaccinations). Those
individuals who are skilled in doing independent research and understanding the causal
mechanisms guiding these kinds of scientific problems are going to be able to make better
decisions about scientific topics throughout their lives.
In science, texts are often used to describe different aspects of a phenomenon. In order to
learn from these kinds of scientific texts a reader must be able to understand how important
concepts are related to each other within one text or across multiple texts (Britt, Richter, &
Rouet, 2014). This allows the reader to construct a better explanation of the phenomenon
discussed across the texts. While reading multiple texts a reader must be able to decide which
information is important to the purpose of the text and author, and which information may be
relevant to them as a reader, depending on their goals. They must also be able to connect these
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pieces of information together in a coherent mental representation of the phenomenon as a whole
(i.e., integrated model) (Kintsch, 1988; Rouet & Britt, 2011; Wiley & Voss, 1999).
Unfortunately, many students struggle when learning about scientific topics from both single
texts (Millis, Morgan, & Graesser, 1990) and multiple texts (Griffin, Wiley, Britt, & Salas, 2012;
Strømsø, Bråten, & Britt, 2010; Wiley et al., 2009). While it is difficult for readers to learn from
multiple texts in general, there are certain aspects of the reading situation that can be
manipulated to aid learning (Gil, Bråten, Vidal-Abarca, & Strømsø, 2010a; 2010b; Jaeger,
Griffin, Britt & Wiley, July 2015; McCrudden, Schraw, Lehman, & Poliquin, 2007; Millis,
Graesser, & Haberlandt, 1993; Rupp, Wallace, Blaum, & Britt, May 2015). The goal of the
current study is to examine whether reading prompts focused on identifying solutions to a
scientific problem can improve learning by helping readers create a causal model across texts. If
solution prompts do improve learning, the present study aims to determine if they do so by
changing readers’ goals to learn the causes as a means of finding solutions or by increasing
interest in the reading situation.

CHAPTER 2
GOALS AND TASK MODELS IN MULTIPLE DOCUMENT COMPREHENSION

Even if not given to them by a researcher or teacher, readers usually have a goal in mind
when reading (McCrudden & Schraw, 2007; Rouet & Britt, 2011; van den Broek, Lorch,
Linderholm, & Gustafson, 2001). Whether it has been referred to as task-oriented reading
(Cerdán & Vidal-Abarca, 2008), reading goals (Navarez, van den Broek, & Ruiz, 1999) or
relevance processes (McCrudden & Schraw, 2007; Rouet & Britt, 2011), researchers have been
interested in understanding how different tasks affect many aspects of text comprehension
(Cerdán & Vidal-Abarca, 2008; Wiley & Voss, 1999).
One possibility is that different reading tasks give readers different goals while reading.
For example, a student may be given the task of doing an internet search to “learn about how the
common cold is spread between individuals.” This student conducts an internet search and finds
many articles that discuss the causes of the common cold and its transmission, as well as
information about the symptoms and remedies for the cold. But, this student was given a task
only related to understanding how the cold virus is transferred between people. Based on their
understanding of the task, they may develop goals related to understanding a particular part of
the life cycle of the viruses that cause the common cold and the environments that these viruses
can survive in. Another reader may be reading the same articles about the common cold, but they
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are reading the article to help their friend who thinks they may have a cold. Given this task, the
reader will likely develop goals related to understanding the symptoms of the cold and household
remedies that can alleviate these symptoms.
The MD-Trace model (Rouet & Britt, 2011) describes how readers use multiple
documents in order to complete a given task by generating, updating, and meeting goals while
reading. The MD-Trace model consists of five steps that readers will typically go through and
decisions readers may make while reading multiple documents. Figure 1 shows the steps and
decisions made by a reader according to the MD-Trace model.
The first step is to create (or update) a task model. The task model is the reader’s
interpretation of the explicit task that they are given and their self-generated criteria for what is
necessary to complete that task as well as goals and plans to meet those goals.
The second step is to assess information needs. Upon generating a task model readers
determine what information they may need in order to complete their goals. A reader with high
prior knowledge about the topic or low interest may decide that they do not need any new
information from external sources in order to complete their goals. This step can also result in
the generation of more sub-goals that are aimed at finding additional sources of information to
complete the goals associated with the task model.
The third step relates to processes that readers engage in while reading the documents.
This step has been broken into three sub-steps: 3a, assessing item relevance, 3b, processing text
content, and 3c, creating/updating a Documents Model. Step 3a, Assessing item relevance, refers
to how readers determine whether or not information in the text(s) is relevant to achieving the
goals they have set to complete their task. While reading readers may default to focusing on
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(1) Create/Update Task Model

no

(2) Assess Information Needs
(Do I need more information?)

yes

no

(3a) Assess Item Relevance
(Is the item relevant?)

yes

(3b) Process Text Contents

(3c) Create/Update Documents
Model

(4) Create/Update Task Product

no

(5) Assess if Product Meets
Goal
(Does this meet my goals?)

yes

Done

Figure 1. The steps presented in the MD-Trace model (Rouet & Britt, 2011)
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information in a text that is important to the main purpose of the text, but may not be relevant to
the task they have been asked to complete (McCrudden & Schraw, 2007). Once a reader has
decided which information they believe is relevant to their task, they must process that
information (step 3b). How a reader processes information will be related to their task model. A
reader who has decided that information that is important to the main point of the text is relevant
to their task may focus on understanding surface level information within each of the individual
texts. However, a reader who has goals to create an integrated model of the information in the
texts may be more concerned with processing and connecting information across documents.
Upon reading and processing relevant information within multiple texts, the reader must first
create and then continually update a Documents Model (step 3c). The Documents Model that a
reader creates is a mental representation of the information within each document and its
relationship to information within the other documents in a document set. This includes
information about the sources as well as content within the documents that has made it into the
readers’ mental model for each text and integrated model for the information in the document set
as a whole.
In step 4 of the MD-Trace model, generation, a reader will use information within their
Documents Model to create a task product. This task product may be an essay, summary,
argument, explanation, etc. depending on the task they were given and the resulting goals, plans
and criteria set based on the readers’ interpretation of the task i.e. Task Model.
In step 5, evaluation, the task product can be assessed to determine whether or not it
meets the reader’s goal state as represented in their Task model. If the reader feels the goals are
not met, they may update the task product and revisit step 4 or 2 and then assess the product
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again or a reader may change their representation of the task so that the task product they created
will meet the standards of the new representation of the task.
Overall, the MD-Trace model gives an account of how readers may interpret a given task,
generate goals to complete their representation of the task, and process the text to create a
product that acceptably meets their representation of the task they were asked to complete while
reading.

CHAPTER 3
TASK EFFECTS ON MULTIPLE DOCUMENT COMPREHENSION IN SCIENCE

One method that has been used to improve learning from scientific texts is varying task
prompts (Cerdán & Vidal-Abarca, 2008; McCrudden, Magliano, & Schraw, 2010; van den Broek
et al., 2001; Wiley & Voss, 1999). In one study, Cerdán and Vidal-Abarca (2008) found that
giving students an essay task which required them to connect information across texts (intertext)
increased deep comprehension when compared to students who were given a task to answer short
questions which could each be answered with information within a single text (intratext). This
study varied the reading task between conditions by making the tasks between the conditions
very different from each other. Participants in the intratext condition could look at each text
individually, or even simply search parts of the texts, to answer the given questions. Whereas in
the intertext condition, participants were required to integrate information across the texts in
order to answer the question essay question. Given how different these two tasks were, one may
reasonably argue that readers in each task would develop different task models with different
goals guiding their reading strategies.
Others have manipulated the target structure of the reading-writing product. For example,
Gil et al. (2010b) examined whether the argument prompt, used by Wiley and Voss (1999) for
history causality, would also work in helping readers learn from science documents about
climate change. In their original study, Wiley and Voss (1999) asked participants to read a set of
documents which included information about Ireland around the time of the Potato Famine. They
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manipulated whether the reading prompt asked students to read the information in order to write
a narrative, a summary, an explanation, or an argument about what lead to the changes in
Ireland’s population between 1846 and 1850, and whether they read the information as separate
documents (multiple documents), or compiled into a single textbook-like chapter (single
document). The researchers found that readers in the multiple documents condition made more
inferences, transformed more information, and comprehended information at a deeper level when
they were asked to use the information to write an argument compared to any of the other
reading prompt conditions, including the summary condition. While the document set used by
Wiley and Voss (1999) was not comprised of scientific texts, their study created a multiple
document reading situation in which developing a complete understanding of the situation
required integration of information across the documents. This situation is similar to that of the
present study.
Gil et al.’s (2010b) study examined whether the results found by Wiley and Voss (1999)
using historical documents could be replicated using scientific texts. The researchers were
specifically interested in comparing an argument task with a summary task. In their study, Gil et
al. (2010b) asked students to read a set of seven documents about climate change. Half of the
participants were asked to read as if they were going to “write a brief report to other students that
summarizes how climate changes may influence life on Earth and what are the causes of climate
changes” (summary task). The other half of participants were asked to read as if they were going
to “write a brief report to other students where you express and justify your personal opinion
about how climate changes may influence life on Earth and what are the causes of climate
changes” (argument task). The researchers found that the argument task did not help readers
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learn from scientific texts about global climate change. In fact, Gil et al. (2010b) found that
transformation was lower for those with an argument task than those with the summary task.
This result is surprising given that in Wiley and Voss (1999) the same argument task improved
transformation compared to those with simply a summary task.
One key difference between the studies that may account for this inconsistent pattern of
results is the reading materials that were used. First, Wiley and Voss (1999) used texts about
historical topics in their study. While they were historical texts, the document set did have
complexity and integrating information across the documents was necessary for a deep
understanding of the content. However, there were other differences between the document sets
used by Wiley and Voss (1999) and Gil et al. (2010b) that may have had an impact on the
results. In Wiley and Voss (1999) the individual documents contained relatively few arguments
and the arguments that were present were not arguments related to the causes of the Irish Potato
Famine. In order for readers to construct those arguments, they had to engage in a transformation
processes by taking causal and factual information and turning it into an argument. In contrast,
six of the seven documents used by Gil et al. (2010b) were argumentative texts directly related to
the argument prompt by presenting arguments on either side of the climate change debate. Two
of the documents presented arguments for and against human causes of climate change. Two of
the documents presented arguments about how severe the consequences of climate change will
be. Two of the documents presented arguments about effective solutions to climate change. The
remaining document was a more neutral descriptive textbook excerpt about climate change in
general. Given the nature of the document set, a reader in their study could develop a task model
with goals to simply pick out these given arguments and engage in knowledge-telling processes
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instead of knowledge-transformation processes. This explanation could account for why the
argument task used by Gil et al. (2010b) did not have the same beneficial effect as the task used
by Wiley and Voss (1999).
The results of the studies mentioned above can be accounted for by the MD-Trace model.
Since different explicit prompts will require the completion of different tasks, it is very likely
that learners will also generate different goals in order to complete their task to satisfy the
prompt (e.g. find out which environments cold viruses can survive in or understand how
ibuprofen will help alleviate cold symptoms). This is important because goals directly relate to
the quality and complexity of the integrated model of the documents that is created by the
student (Britt & Rouet, 2012). Ultimately, the explicit task given to a learner will interact with
the materials and environment to support their generation of a task model based on their schema
for completing that task (e.g., argument, explanation, narrative) (Britt, Rouet, & Durik, in press).
In doing so, the learner will create task goals in order to complete their task. These goals will
direct how readers process information that they read in each text, and therefore, the integrated
model that they create. Reading prompts which elicit most students to generate a task model with
goals to integrate and transform information within and between the documents should be the
most effective for creating a more complete integrated model.
A different approach is to present tasks that encourage the type of processing that will
benefit creating a causal model. Blaum, Griffin, Wiley, & Britt, (2017) examined whether a
reading prompt that emphasized reading to find a solution might have an impact on learning
from multiple document about climate change. In their experiment, the researchers gave 7th grade
students enrolled in a science class a document set with seven informational texts relevant to the
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topic of global climate change. All of the participants were given a reading prompt asking them
to read in order to understand the causes of climate change (causal prompt), but half of the
participants were given an additional task to think about what can be done to solve it (solution
prompt). After reading the documents, participants were given two comprehension tasks. These
tasks were an essay task asking them to explain how and why average global temperatures are
different than they were in the past and a true or false inference verification task (IVT) asking
them to verify whether each conclusion followed from the information they were given. The
results showed no difference of reading prompt on essay performance but participants who were
given the additional solution prompt had better performance on the IVT. However, a follow up
analysis showed that this increase in performance on the IVT was driven by three items in the
task which were specifically related to human impacts on the environment. When those three
items were removed from the analysis, the effect of reading prompt on IVT scores was no longer
significant.
The results of Blaum et al. (2017) prompted a follow up study to further examine the
impact that a solution prompt had on learning from scientific texts. One confound within Blaum
et al. (2017) is that all of the participants received a prompt asking them to understand the causal
information in the documents, even those who received the additional solution prompt. This
makes it impossible to decipher the independent contribution that the solution prompt might have
on comprehension. A pilot study was designed a study to address this problem. Using a 2x2
design, the researchers manipulated the presence or absence of both the causal and solution
portion of the reading prompt. The manipulation resulted in four possible prompts: Causal only
(“…explain how and why global climate change is occurring.”), Solution only (“…understand
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what we can do about global climate change.”), Causal and Solution (“…explain how and why
global climate change is occurring and understand what we can do about it.”), and a
Comprehension prompt (“…comprehend the information in the documents about global climate
change.”). This design allowed the researchers to measure the independent contributions of each
type of prompt on a free recall task, a verification task (the IVT used in Blaum et al., 2017), and
an essay task where participants were asked to “explain how driving hybrid cars would be an
effective solution to climate change”). They found that participants who had a solution prompt
present in their reading task wrote essays about hybrid cars that included more transformation of
causal information than those who received just the causal prompt or comprehension prompt.
However no differences were seen in either free recall or on the verification task. The solution
prompt seemed to increase the participants’ ability to transform and use causal informa tion to
complete a different task, which suggests that students may have understood the information
better. Additionally, it is possible that readers given a solution prompt were able to complete the
solution task without creating an integrated causal model from the documents. An alternate
explanation is that students in the solution prompt condition were better prepared for a solutionrelevant task. For students in the solution condition, prior knowledge about solutions to climate
change may have been activated and these readers could have used that knowledge in
conjunction with the information provided in the documents, instead of transforming the causal
information to generate solutions for the solution essay. Though these results are suggestive,
more direct evidence of solution prompts improving learning is needed from converging
measures.
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It is possible that part of the difficulty students have while learning from multiple
documents in prior work is due to students adopting ineffective task models while reading.
Solution prompts may lead to performance to the extent that students perceive that the task of
finding a solution requires an understanding of the causal process that creates the presumed
problem. Even if students understand that they need to understand the causes of the problem,
they may not realize that in order to fully understand the causes of the problem they must
integrate information across texts.
An alternative explanation for any possible benefit from solution prompts, is that they
may increase student interest or motivation to learn from the texts. The next section will provide
a brief review of literature which supports that tasks interest may affect learning from scientific
texts.

CHAPTER 4
INTEREST EFFECTS ON MULTIPLE DOCUMENT COMPREHENSION

Interest has been thought of as an important aspect of active learning since the turn of the
twentieth century (Dewey, 1913; Schraw & Lehman, 2001). While much of the early focus on
interest was related to individual interest, eventually research began to emerge that looked at
situational interest (Hidi & Renninger, 2006, Schraw & Lehman, 2001). Individual interest is an
individuals’ personal drive to engage with any particular topic. Individual interest can apply to
many topics simultaneously and is also thought to be fairly persistent. On the other hand,
situational interest is an individuals’ drive to engage in a particular task in a particular context
(Hidi & Renninger, 2006). Situational interest can be thought of as a product of the learning
environment that manifests in the learner, as opposed to being a product of the learner itself, like
individual interest.
Hidi and Renninger (2006) propose a model of interest development which has four
phases. This model begins with two phases of situational interest followed by two phases of
individual interest. The phases of situational interest include triggered situational interest
followed by maintained situational interest. Triggered situational interest refers to a very short
lived increase in attention during a task due the situation. Maintained situational interest may
occur if an individual engages with the material enough for it to become meaningful to them. If
this occurs, the individual will likely continue to engage in the task with increased attention and
focus. The next piece of their model includes the two phases of individual interest. Individual
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interest includes emerging individual interest followed by well-developed individual interest.
Individual interest is affected more by internal factors than situational interest. Things like prior
knowledge and value for knowledge in a content area may impact emerging and well-developed
situational interest (Hidi and Renninger, 2006).
Since individual interest is inherent in the learner and therefore much harder to
manipulate, the remainder of this section will discuss situational interest. The current study is
interested in how features in a reading task may influence situational interest. In a reading task,
the strength of triggered situational interest and whether or not triggered interest becomes
maintained interest may be affected by features of the reading situation. There are two major
features of a reading situation that may affect situational interest, text-based features and taskbased features (Schraw & Lehman, 2001). Text-based features refer to aspects of the text that a
reader may find interesting. These include things such as the seductiveness of the text, its
coherence, and its vividness. On the other hand, task-based features refer to the idea that
different tasks may be more or less interesting than other tasks (Schraw & Dennison, 1994).
Steffens (2013) investigated the effect that different reading prompts have on situational
interest when reading multiple documents about the Panamanian Revolution of 1903. In the
study, Steffens (2013) gave participants one of three reading prompts, to either explain the cause
of the revolution, take a side on whether or not Theodore Roosevelt was responsible for the
revolution, or to learn the multiple perspectives presented in the document set. The results of the
study showed that the prompts did not have an effect on situational interest. However, overall,
interest was low, which may have made it difficult to find an effect of task on interest.
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Others have also found that situational interest can be affected by manipulating the type
of tasks used in a science classroom learning situation (Guthrie et al., 2006). For instance, in a
study of students learning from science texts, Guthrie et al. (2006) found a task that engaged
students with a hands-on activity lead to better comprehension of a text related to the topic in the
hands on activity compared to students with less stimulating tasks. The researchers concluded
that this increase in comprehension was likely due to the task increasing situational interest and
motivation. Thus, it may be that if a solution prompt increases situational interest, it may lead to
an increase in comprehension through an increase in motivation.

CHAPTER 5
THE CURRENT STUDY

The current study was designed to answer the following research questions. When
learning about the causes of a scientific phenomenon from texts, do solution prompts increase
comprehension of causal information? If so, do task goals and situational interest mediate this
relationship?
Based on the pilot study, this study will focus on the effect of solution prompts on
comprehension. In order to address this goal, participants’ primary task will be to read a set of
documents in order to do one of the following while reading: understand the causes of a
scientific phenomenon, find a solution to a problem involving the phenomenon, a combination of
the two, or simply be asked to comprehend the information in the documents. Then, they will
complete two tests of comprehension questions: a set of short answer questions (Directed
Integration), and a set of multiple choice questions (Textbase and Situation Model). To test
whether the different reading prompts lead to different goals we will have participants complete
a Reading Behavior and Goals survey. In order to test how these different reading prompts might
lead to different levels of interest, we will have participants complete a Situational Interest and
Motivation survey. All participants will also answer a short answer question explaining how
hybrid cars might provide an effective solution for climate change (Explain-A-Solution
Question).
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Solution Prompt Hypothesis

The Solution Prompt Hypothesis suggests that the presence of a prompt which requires a
reader to transform information while reading will increase the need for a connected situation
model of the document set. As such, this hypothesis predicts a positive effect of a solution
prompt on performance on the short answer Directed Integration questions and the Situation
Model multiple choice questions, which measure integration of information across documents.
Since understanding surface level information in the texts should not require any transformation
this hypothesis does not predict any differences of prompt on the Textbase multiple choice
questions.

Task Model Hypothesis

The Task Model Hypothesis suggests that given different explicit tasks (reading
prompts), readers will generate different task models and thus have different reading goals and
different actions while reading. The Task Model Hypothesis proposes that a solution prompt will
change the task model that students generate compared to students without a solution prompt.
Reading multiple scientific documents with a solution prompt may help students generate more
goals related to understanding causes, integration, and transformation than reading these
documents without a solution prompt. This should lead to deeper processing of causal
information compared to participants who are reading without a solution prompt. If learning
gains are due to differences in task models generated by different reading prompts then the
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adoption of reading goals related to processes important to multiple document comprehension in
science (understanding causes, integration, and transformation) will mediate the relationship
between the presence of a solution prompt and comprehension measures. The mediation model
for this prediction is shown in Figure 2.

Task Goals

Solution
Prompt

Learning
Outcomes

Figure 2. Predicted mediation model for reading goals based on prompt.

Situational Interest Hypothesis

The third hypothesis is the Situational Interest hypothesis. Being asked to find a solution
maybe an interesting task to participants. If the task is interesting, participants may be more
attentive to the information and therefore learn more. If learning gains are due to an increase in
situational interest, self-reported situational interest should mediate the relationship between the
presence of a solution prompt and measures of comprehension. The mediation model for this
prediction is shown in Figure 3.

21

Situational
Interest

Solution
Prompt

Learning
Outcomes

Figure 3. Predicted mediation model for situational interest based on prompt.

CHAPTER 6
METHODOLOGY

Participants

One-hundred fourteen college students enrolled in an Intro to Psychology class
participated in the study. Of the 114 participants, 1 participant had data that was deemed
unusable due to non-compliance with experiment protocol. Analyses were conducted on the
remaining 113 participants’ data. Participants were 62% male and 38% female and 56%
Caucasian, 21% African American, 20% Hispanic, 4% Asian, 1% Native Hawaiian or Pacific
Islander, and 1% Mixed. All participants received class credit for participation.

Design

Participants were randomly assigned one of four different reading prompts in a 2 Causal
prompt (present vs. absent) x 2 Solution prompt (present vs. absent) between subjects design.
This resulted in 27-30 participants per condition.
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Materials

Reading prompts

Four different reading prompts were given to participants corresponding to the 2 Causal
prompt (present vs. absent) x 2 Solution prompt (present vs. absent) between subjects design.
The four reading prompts were: Causal only (“…explain how and why global climate change is
occurring.”), Solution only (“…understand what we can do about global climate change.”),
Causal plus Solution (“…explain how and why global climate change is occurring and
understand what we can do about it.”), and a Comprehension comparison condition which
included neither causal nor solution emphases (“…comprehend the information in the documents
about global climate change.”).

Document set

The document set contained a total of seven documents (see Appendix A). Each
document in the set contained information related to different topics important to understanding
the causes of changes in global temperatures (based on materials used by Sanchez & Wiley,
2006). The first document presented to participants was a general background text describing
information about temperature changes in the past and how scientists measure global
temperatures now and how they have been measured in the past. Of the remaining six
documents, five of them were textual document and one of the documents was a graph providing
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information about CO 2 levels in the past. These six documents had the following titles: Global
Temperature Changes and Ice Ages, The Carbon Cycle, CO2 Concentrations over the Last
400,000 Years (graph), The Greenhouse Effect, Sunlight and the Earth, and Energy Sources and
Fossil Fuels. The average number of words for these documents was 284.86 (range 15 for the
graph to 463).

Reading Behavior and Goals Survey

A Reading Behavior and Goals Survey was designed for this study. It asked participants
about the behaviors they engaged in (e.g. “While reading I often shuffled between different
texts.”) and the goals they had (e.g. “While reading I tried to think about whether or not
information fit my purpose.”) while completing the reading task. Participants responded to these
items on a 6-point scale ranging from 1 (strongly disagree) to 6 (strongly agree). The complete
survey in presented in Appendix B.

Situational Interest and Motivational assessment

A subset of items from the Deci and Ryan’s (2003) Intrinsic Motivation Inventory (IMI)
from was used to assess motivation. A subset of items from three scales was used to assess
situational interest: Deci and Ryan’s (2003) Intrinsic Motivation Inventory (IMI), Chen, Darst,
and Pangrazi’s (1999) Situational Interest Scale (SIS) and Linnenbrink-Garcia et al.’s (2010)
Situational Interest measure (SI). These scales asked participants to rate how they felt about the
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item from “not at all true” to “very true”. The motivation items included 4 effort items (2, 5, 11,
19) and 4 importance items (12, 15, 16, 17) from the 7-point scale (IMI). The interest items
consisted of 7 affective interest items (see 1, 3, 6, 7, 10, 14, 18) (IMI) and 4 meaningfulness
items (4, 8, 9, 13) (SI) from the 7-point scale along with the 4 challenge items (20, 22, 24, 29), 4
attention items (21, 25, 27, 30), and 3 novelty items (23, 26, 28) from the 5-point SIS scale. This
combination of measures was used previously on this same general population by Steffens
(2013) with acceptable reliability (effort: α = .837; importance: α = .877; affective interest: α =
.923; meaningfulness: α = .860; challenge: α = .789; attention: α = .932; novelty: α = .691). All
items are included in Appendix C.

Directed Integration Questions

These questions were open-ended response questions similar in design to those used in
previous studies (Harp & Mayer, 1998; Wiley & Voss, 1999). These questions were designed to
assess participants’ integration of information across documents. In order to answer the questions
fully and completely, participants had to use and connect information present in multiple
documents. Each question asked about a different portion of the a priori causal model of the
causes of global climate change. The first question focused on the effects of deforestation on
climate change (“In as much detail as possible, explain how the removal of trees around the
world may lead to an increase in global temperatures.”). The second question focused on the
influence of melting ice on climate change (“In as much detail as possible, explain how melting
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ice caps may lead to an increase in global temperatures.”). The Directed Integration questions
and instructions are shown in Appendix D.

Multiple Choice Items

Rather than the Inference Verification items that have been used in the past (Blaum et al.
2017; Wiley & Voss, 1999), two sets of multiple choice items were used as measures of surface
level comprehension and deep comprehension. The first set of questions given to participants
included the Textbase multiple choice questions. These questions were designed to measure
participants’ basic understanding of surface level information within the individual documents.
The Textbase questions are shown in Appendix E. The second set of questions given to
participants included the Situation Model multiple choice questions. These questions asked about
connections that could be made between concepts that were present in different documents. This
measure was designed to measure participants’ ability to integrate information across documents.
These items can be found in Appendix F.

Explain-the-Solution Question

This task was a modified version of that used in the pilot study. A definition of hybrid
cars was added because several participants asked for this definition in the prior study. The
instructions were:
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“Many people suggest that in order to combat climate change we should begin to drive
hybrid cars. Hybrid cars use both energy stored in a battery and gasoline to power the
engine. In as much detail as you can, please explain how driving hybrid cars would be an
effective solution to reduce climate change.”
None of the documents provided solution information and none referred explicitly to hybrid cars.
In order to generate an explanation for how driving hybrid cars would be an effective solution,
participants must be able to transform the information in the document set for a purpose outside
of its original meaning.

Demographics Survey

The final survey included ratings for participants’ prior knowledge, topic interest, as well
as their general interest in science. Demographic information was also included. The full survey
is included in Appendix G.

Procedure

The study was run in two phases, a reading phase (paper version of materials) and a test
phase (presented in Qualtrics). During the first phase participants were given a reading prompt
and document set about different topics related to climate change. The instructions given to
participants during this phase were as follows:
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“The first task we’re going to do today involves reading some documents and eventually
answering some questions. The top sheet on the packet is a task instruction sheet so you
can go ahead and read that over. Under the task sheet there is another task for you to
quickly complete. After you’ve completed that task you can begin to read the documents.
You can take notes on the documents while you read. Just so you know you will not have
the documents with you when you’re answering questions later so take your time reading
and let me know when you’re finished.”
The reading prompts for the conditions are presented below with the only difference underlined.
Causal only. “Please read the following texts about global climate change. While
reading, keep in mind that your goal is to explain how and why global climate change is
occurring. Later you will be asked questions about information in the texts.”
Comprehension comparison condition. “Please read the following texts about global
climate change. While reading, keep in mind that your goal is to comprehend the
information in the documents about global climate change. Later you will be asked
questions about information in the texts.”
Causal plus Solution. “Please read the following texts about global climate change.
While reading, keep in mind that your goal is to explain how and why global climate
change is occurring and understand what we can do about it. Later you will be asked
questions about information in the texts.”
Solution only. “Please read the following texts about global climate change. While
reading, keep in mind that your goal is to understand what we can do about global
climate change. Later you will be asked questions about information in the texts.”
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Immediately after reading the prompt, participants were given a manipulation check task to
verify that they encoded their task correctly. The instructions for this task were:
“Before you begin the task, we would like to make sure you understand the instructions.
Below, please fill in the missing information from the instructions that you were given. If
you can’t recall the missing information, refer back to the prior instruction page.

Please read the following texts about global climate change. While reading, keep in mind
that your goal is to_________________________
________________________________. Later you will be asked questions about
information in the texts.”
Global time on task was collected during the reading phase by calculating the time that had
passed between when participants were told they could begin reading and when they indicated
that they had finished reading.
After completing the first phase of the experiment the experimenter opened the Qualtrics
survey program and told participants to read the following instructions that were present on the
screen:
“Now that you have finished reading, you are going to be asked some questions about
what you have read. Please answer all of the questions to the best of your ability. Once
you click the "next" button at the bottom of each page, you will NOT be able to return to
that page. Make sure you have answered completely before you decide to move on.”
After participants read the instructions they completed the Reading Behaviors and Goals Survey
followed by the Situational Interest and Motivation Survey. Then participants completed the

30
three main comprehension measures (Directed Integration Questions, Textbase Multiple Choice,
and Situation Model Multiple Choice questions). Next participants completed the Explain-theSolution Question. Finally participants completed the demographics survey.

CHAPTER 7
RESULTS

Data Preparation

Reading Behaviors and Goals

To prepare the Reading Behaviors and Goals survey, first reverse coded items were
transformed. An exploratory factor analyses (EFA) was conducted to test whether the predicted
latent variables would emerge from the survey.
To test the factorability of the Reading Behaviors and Goals survey all 16 items were
entered into an EFA. The EFA used a Maximum Likelihood extraction method with a Varimax
rotation.
For a set of items to be factorable a number of criteria must be met. First it is ideal that a
majority of the items are correlated above r =.3. For the Reading Behaviors and Goals survey,
only 10.8% of the items are correlated (see Table 1 for correlations). Second, a Kaiser-MeyerOlkin (KMO) value should be at least .50. The KMO value for the Reading Behaviors and Goals
survey was .68, which is acceptable. Additionally, all items in the survey should have a measure
of sampling accuracy (MSA) value above .50. The items on the Reading Behaviors and Goals
survey all had MSA values above .50 except for items 10(.47) and 14(.47). This suggests that
these items may not be suitable for factoring. The last test of factorability is to the linearity of the
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variables through Bartlett’s Test of Sphericity. The results of Bartlett’s Test of Sphericity
showed that the items in the Reading Behaviors and Goals survey had a significant non-zero
linear relationship (χ2 =344.46, p < .001). These results suggest that the Reading Behaviors and
Goals survey is not a good candidate for factoring. Additionally, items 10 and 14 may be
candidates for removal from the survey.
Using K1 rule to retain factors (retain factors with eigen values above 1), the EFA found
a five factor structure which accounts for 40% of the variance in the survey. A parallel analysis
using a Monte Carlo simulation was conducted to verify the five factor structure. This analysis
found that the population based eigen values attained from the Monte Carlo simulation surpassed
the sample based eigen values from the factor analysis after only the first two factors. This
suggests that only the first two factors should be retained in the structure. The factor loadings can
be seen in Table1. Many items did not load onto either of the two factors (9, 10, 11, 12, 14, 15)
and some had cross loadings (3, 5, 13). Additionally, item 2 had a negative loading, which was
not expected theoretically. Overall these results suggest that no reasonable factor structure
emerged from the EFA. Since there is no reasonable factor structure an average score was
calculated from the Reading Behaviors and Goals survey which was used for the mediation
analysis (M = 3.86, SD = .44)
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Table 1
Reading Behaviors and Goals survey factor loadings and communality values
“While reading,...
1. I looked for information that was relevant
for my task.”
2. I tried to focus mostly on finding the key
factor that causes climate.” -R
3. I tried to relate information across multiple
documents.”
4. I didn’t make predictions about how
varying the levels of a factor would
influence climate change.” -R
5. I tried to think about whether or not
information fit my purpose.”
6. I tried to systematically think about which
factors could be influenced by humans.”
7. I tried to visualize how changing a factor
would influence average global
temperatures.”
8. I tried to understand how several factors
combine to explain climate change.”
9. I didn’t worry about how important any
information was to my task.” -R
10. I looked for a single cause of climate
change.” -R
11. I read each text closely once and then
moved onto the next text.” -R
12. I often shuffled between different texts.”

1

.52

Factors
2
3
.62
-.49

.24

.40

.45
.44

.33

4

Communalities
5
h2
.47

.41

.55

.43

.45

.59

.38

.56

.42

.60

.42
.58

.37

.39

.24

-.39

.21

-.39

-.30

.28

13. It was important to consider all the causes
.54
.34
-.39
.66
that could lead to climate change.”
14. I only focused on understanding the
.35
.14
authors’ main point in each text.” -R
15. I didn’t consider whether the factors I read
.94
.99
about could be changed.” -R
16. I tried to find a sentence that contained the
-.39
.24
answer the question I was given.” -R
Note. Items shown with “-R” indicates the items were reverse coded. Factor loadings below .30
are not shown.
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Situational Interest and Motivation

To prepare the situational interest and motivation survey, first reverse coded items (items
1, 2, 11, and 18 in Appendix C) were transformed. Chronbach’s alphas were calculated for each
subcategory of the situational interest and motivation scales. The subcategories were created by
combining items on the scales. Effort was a combination with items 2, 5, 11, and 19. Importance
combined 12, 15, 16, and 17. Affective interest combined 1, 3, 6, 7, 10, 14, and 18.
Meaningfulness combined 4, 8, 9, and 13. Challenge combined 20, 22, 24, and 29. Attention
combined 21, 25, 27, and 30. Novelty combined 23, 26, and 28. With the exception of effort, all
interest and motivation categories had acceptable reliability (effort: α = .153; importance: α =
.878; affective interest: α = .935; meaningfulness: α = .828; challenge: α = .764; attention: α =
.871; novelty: α = .644). For the mediation analysis Situational Interest was calculated as an
average of the affective interest and importance items (M = 4.3, SD = 1.7). Table 2 shows
descriptive statistics for the categories of interest.
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Table 2
Descriptive statistics for the Situational Interest and Motivation scales.
Category

Mean

Standard Deviation

Minimum

Maximum

Affective

4.09

1.27

1

6.71

Meaningful

4.78

1.37

1.5

7

Challenge

2.24

.50

1.25

4

Attention

3.71

.80

1.25

5

Novelty

2.33

.90

1

4.67

Effort

4.44

.71

2.50

6.25

Importance

4.55

1.37

1

7

Situational Interest

4.33

1.7

1

6.86

Interest items

Motivation items

Note. The challenge, attention and novelty were on a 5-point scale. All other items were on a 7point scale. Situational Interest was calculated by combining Affective and Importance scores.

Directed Integration Responses

The quality of the responses given to the directed integration questions was scored by
coding for the presence of key concepts that are successfully connected to the final outcome of
changes in global temperatures. For example, a participant who wrote “cutting down trees causes
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there to be more CO2 left in the atmosphere which leads to an increase in global temperatures.”
The three concepts that would get coded for in this example are “cutting down trees”, “more
CO2 in the atmosphere”, and “increase in global temperatures.” These concepts would be scored
because they are causally connected to each other and they are connected to the desired outcome
(changes in global temperatures). Only concepts that are explicitly connected to the desired
outcome will be scored. The total number of unique concepts connected to the final outcome for
each question was combined and used for analyses. Inter-rater reliability was completed on 20%
of the responses. Cohen’s kappa was calculated separately for each question. Coders obtained a
kappa of .83 for the question about the effect of deforestation on climate change. Coders
obtained a kappa of .87 for the question about the effect of melting ice on climate change. The
coding schemes are shown in Table 3.

Table 3
Concepts scored for in the Directed Integration questions.
Deforestation Codes
1.
2.
3.
4.

Removal of carbon sink
Increased co2 in atmosphere
Increase in trapped heat
increase in greenhouse effect

Melting Ice Codes
1.
2.
3.
4.
5.
6.

Melting ice
Removal of carbon sink
Increased co2 in atmosphere
Increase in trapped heat
increase in greenhouse effect
Increased solar radiation absorbed by
surface
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Explain-A-Solution Question

The quality of the responses given in the hybrid-car-solution task were scored by coding
for the presence of four key concepts from the documents and whether they are successfully
connected to the final outcome of reducing climate change. For example, a participant may have
written that “we would use less fossil fuels which would cause a reduction in carbon dioxide in
the atmosphere and therefore reduce climate change.” The two concepts that would be coded in
this example are “use less fossil fuels” and “reduction in carbon dioxide” These concepts would
be scored because they are causally connected to each other and they connected to the desired
outcome (reduction in climate change). Only concepts that were explicitly connected to the
desired outcome were scored. Inter-rater reliability was completed on 20% of the responses.
Coders obtained a kappa of .78. The coding scheme for the Explain-A-Solution question is
shown below.
1. Reduction in fossil fuel use
2. Decreased co2 in atmosphere
3. Decrease in trapped heat
4. increase in greenhouse effect
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Hypothesis Testing

To test the assumption of homogeneity of variance Levene’s test was conducted on all
ANOVA analyses. For all analyses Levene’s test was nonsignificant (p > .05) indicating that the
error variance present in each dependent variable was equal across all groups.

Directed Integration Question

The means for the proportion of key concepts correctly connected in the directed integration
questions for each condition are shown in Figure 4. A 2x2 ANOVA was conducted on the
proportion of key concepts correctly connected in the directed integration questions. Overall
performance on these questions was very low, on average participants correctly connected about
1 of the 10 concepts. There was no significant difference for either main effect or interaction.
Contrary to the hypothesis, the main effect of solution prompt was non-significant (F (1, 109) =
.15, p = .70). Participants who had the solution prompt did not score better (M = .098, SD = .13)
than those without the solution prompt (M = .09, SD = .11).

Proportion of Key Concepts Connected
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Figure 4. The proportion of key concepts correctly connected across the directed integration
questions.

Multiple Choice Questions

The means for the proportion of correctly answered for the Textbase and Situation Model
multiple choice questions for each condition are shown in Figure 5 and 6, respectively. A 2x2
MANOVA was conducted between the reading prompt conditions and both types of multiple
choice questions (Textbase and Situation Model). Overall performance was relatively high for
the Textbase questions (M = 71%) and relatively lower for the Situation Model questions (M =
49%) but both scores were significantly greater than chance performance (25%) (t (112) = 11.09,
p < .01, t (112) = 26.11, p < .01). A significant multivariate effect was found for Solution
Prompt (λ = .95, F (2, 108) = 3.73, p = .027) on the latent multiple choice variable. A univariate
ANOVA revealed that this effect was driven by participants’ responses to the Textbase
questions. The main effect of solution prompt was significant for Textbase questions F (1,109) =
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6.13, p = .015. Those without the solution prompt answered a significantly higher proportion of
questions correctly (M = .75, SD = .18) than those with the solution prompt (M = .67, SD = .18).
No other effects were significant for the Textbase questions. There were no significant main
effects or interaction for the Situation Model questions.

Proportion Textbase Qs Correct

1
0.9
0.8

0.7
0.6
0.5

Solution Absent

0.4

Solution Present

0.3
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0.1

0
Absent

Present
Causal Prompt

Figure 5. The proportion of items correctly answered for the Textbase multiple choice questions.

Proportion Situation Model Qs Correct
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Figure 6. The proportion of items correctly answered for the Situation Model multiple choice
questions.

Explain-A-Solution Question

The means for the proportion of key concepts correctly connected for the Explain-ASolution question for each condition are shown in Figure 7. A 2x2 ANOVA was conducted on
the proportion of key concepts correctly connected on the Explain-A-Solution question. Overall
performance on this questions was low, on average participants correctly connected about 1.32
of the 4 concepts. There was no significant difference for either main effect or interaction.
Contrary to the hypothesis, the main effect of solution prompt was non-significant (F (1,109) =
.068, p = .80). Participants who had the solution prompt did not have a higher proportion of key
concepts (M = .32, SD = .20) than those without the solution prompt (M = .34, SD = .19).

Proportion of Key Concepts Connected
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Figure 7. The proportion of key concepts correctly connected for the Explain-A-Solution
question.

Mediation Analyses

To test the mediating effect of either task goals or situational interest, first a direct
relationship between solution prompt and learning outcomes must be established. There was a
significant direct effect between solution prompt and the Textbase multiple choice questions (F
(1, 111) = 6.27, p = .01, R2 = .05). No other direct effects between solution prompt and the other
dependent variables (Directed Integration Questions, Situation Model Level multiple choice, or
Explain-a-Solution Question) were significant.
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To test whether task goals and situational interest had a mediating effect on this
relationship two mediation analyses were conducted using Preacher and Hayes (2004)
bootstrapping method.
Task Goals

To test the mediating effect of task goals, participants overall average scores on the
Reading Behaviors and Goals survey were used. The results showed that solution prompt was
not a significant predictor of Reading Behavior and Goals scores (b = .08, t (111) = .96, p = .34).
Reading Behavior and Goals scores were significant predictors of Textbase multiple choice
scores (b = .08, t (110) = 1.97, p < .01). The indirect effect of solution prompt on the Textbase
multiple choice questions remained significant after controlling for Reading Behavior and Goals
scores (b = -.09, t (110) = -2.70, p<.01). The Sobel test was nonsignificant (Z = .79, p = .43).

Situational Interest

To test the mediating effect of situational interest, participants’ average scores for the
importance and affective interest items were used. The results showed that solution prompt was
not a significant predictor of situational interest scores (b = 3.22, t (111) = 1.34, p = .18).
Situational interest scores were significant predictors of Textbase multiple choice scores (b < .01,
t (110) = 2.36, p = .02). The indirect effect of solution prompt on the Textbase multiple choice
questions remained significant after controlling for situational interest scores (b = -.10, t (110) =
-2.83, p < .01). The Sobel test was nonsignificant (Z = 1.09, p = .28).
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Exploratory Analyses

Table 4 presents the correlations between prompt condition and dependent variables.
Presence of Solution Prompt had a significant negative correlation on Textbase multiple choice
scores. All of the dependent variables were significantly correlated with each other with medium
strength correlations. Interestingly, the three learning outcomes which required integration and
inferencing (Directed Integration, Situation Model MC, and Explain-A-Solution Question) had
the strongest correlations.
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Table 4
Correlations between reading prompts and learning outcomes.
1
1

2

2. Causal Prompt

.01

1

3. Directed Integration

.04

.08

1

-.23*

.00

.39**

1

.02

.13

.55**

.34**

1

-.02

.14

.45**

.42**

.45**

1

.09 (.12)

.71 (.19)

.49 (.23)

.33 (.19)

1. Solution Prompt

4. MC Textbase
5. MC Situation Model
6. Explain-A-Solution
Question
Means (SD)
Notes. *p<.05;**p<.01

3

4

5

6

Table 5 presents correlations between the directed integration questions (DIQ), Textbase
multiple choice questions (MCTB), Situation Model multiple choice questions (MCSM),
explain-the-solution question (ESQ) and the individual Reading Behaviors and Goals survey
items (Rgbs1-16).
Similarly, Table 6 presents correlations between the same measures of comprehension
and the Situation Interest and Motivation subscale scores.

Table 5
1
1. DIQ
1
2. MCTB .39**
3. MCSM .55**
4. ESQ
.47**
5. Rbgs1
-.05
6. Rbgs2
.14
7. Rbgs3
.19*
8. Rbgs4
.24**
9. Rbgs5
.17
10. Rbgs6
.08
11. Rbgs7
.00
12. Rbgs8
.25**
13. Rbgs9
.18
14. Rbgs10
-.01
15. Rbgs11 -.24*
16. Rbgs12
-.22
17. Rbgs13
-.01
18. Rbgs14
.08
19. Rbgs15 .25**
20. Rbgs16
.07
Means (SD)
.09
(.12)

2
1
.34**
.42**
.02
.08
.17
.01
.07
.09
-.07
.10
.14
.03
.26**
-.07
.12
.24**
.15
.05
.70
(.19)

3

4

5

6

7

8

9

10

1
.45**
1
-.06 -.05
1
.18 .07 -.25**
1
.25* .21* .32** -.26**
1
.26* .12 -.01 -.01 .18
1
.07 .14 .45** -.26** .37** .17
1
.29* .13 .08 .10 .30** .10 .26**
.16 -.03 .22* -.12 .33** .36** .23*
.24* .15 .16 -.05 .39** .15 .28**
.12 .12 .18 -.05 .15 .27** .22*
.16 .03 -.05 .13 -.12 .20* -.06
-.18 -.20 -.23* .04 -.10 -.10 -.24**
-.20 -.13 -.04 .04 .04 -.27** .02
.07 .07 .41** -.18 .37** .03 .37**
.00 .03 .08 -.02 .12 .09 -.05
.22* .13 .23* -.04 .08 .29** .12
.17 .01 -.26** .19* -.09 .03 -.32**
.49 .33 4.8 2.6 4.3 3.9 4.1
(.23) (.19) (1.8) (1.2) (1.4) (1.4) (1.3)

1
.34**
29**
.02
.05
-.01
.11
.32**
.18
.20*
-.03
4.3
(1.3)

11

12

13

14

15

16

17

18

19

20

1
.35**
1
.07 .22*
1
-.01 .01 .26**
1
-.11 -.12 -.23* -.06
1
-.01 .06 -.15 -.05 .26**
1
.27** .45** .22* .05 -.16 .10
1
.08 -.06 -.00 .02 -.01 -.07 -.11
1
.21* .05 .18 .01 -.03 -.15 .26** .22*
1
.04 -.10 .02 .13 -.04 -.20* -.26** .19 .05
1
4.4 4.8 4.9 4.4 2.2 1.9 5.0 3.1 3.9 3.2
(1.6) (1.0) (1.2) (1.3) (1.2) (1.2) (1.0) (1.3) (1.2) (1.5)

Correlations between dependent measures of comprehension and Reading Behaviors and Goals survey items
Notes. Directed Integrations Question scores (DIQ), Multiple Choice Textbase scores (MCTB), Multiple Choice Situation Model
scores (MCSM), Explain-A-Solution scores (ESQ), Reading Behavior and Goals Survey item scores (Rbgs). *p<.05;**p<.01.
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Table 6
1
2
3
4
5
6
7
8
9
10
11
12
1. DIQ
1
2. MCTB
.39**
1
3. MCSM
.55** .34**
1
4. ESQ
.47** .42** .45**
1
5. Affective
.15 .18
.07 .11
1
6. Meaningful
.17 .14
.11 .14 .58**
1
7. Challenge
-.07 -.05 -.12 -.07 .09
.11
1
8. Attention
.09 .29**
.06 .03 .59** .45** .22*
1
9. Novelty
.00 -.12 -.08 -.12 .12
.02 .26** .15
1
10. Effort
-.16 -.06 -.10 -.08 .14 -.17 .12 .27**
.01
1
11. Importance
.09 .17
.05 .06 .66** .83** .16 .51**
.04 -.06
1
12. Sit. Interest
.18 .18
.10 .14 .94** .82** .11 .60**
.10 .02 .81**
1
Correlations between dependent measures of comprehension and Situational Interest and
Motivation subscale items
Notes. Directed Integrations Question scores (DIQ), Multiple Choice Textbase scores (MCTB),
Multiple Choice Situation Model scores (MCSM), Explain-A-Solution scores (ESQ).
*p<.05;**p<.01.

CHAPTER 8
DISCUSSION

The purpose of this study was to determine whether or not a reading prompt asking a
reader to focus on finding a solution to a scientific phenomenon would increase comprehension
of the causes of the phenomenon. According to the Solution Prompt Hypothesis, a solution
prompt would require transforming the textual information while reading since there are no
solutions in the texts. This should increase learning of the causal information to the extent that
causes can be used to identify point for stopping or changing a process. The other two
hypotheses were attempts to explain the effect of the solution prompt. The task model hypothesis
predicted that a reading prompt asking readers to find a solution to the phenomenon would
change the readers’ task models giving them goals to integrate more information across texts
during the task which would increase their comprehension of the causes of the phenomenon. The
situational interest hypothesis predicted that a solution based prompt would increase the readers’
interest in the task which would result in deeper comprehension of the causes of the
phenomenon.
The results do not support the major hypotheses of the study. Reading prompts did not
change participants’ comprehension of information which required deeper processing. No
differences found on the Situation Model multiple choice questions or the directed integration

49
questions for either causal or solution reading prompts. A solution reading prompt did have a
negative impact on comprehension of surface level information. Specifically, those who were
given a solution prompt learned less surface level information than those without a solution
prompt as measured by the Textbase multiple choice questions.

Solution Prompt Hypothesis

The Solution Prompt Hypothesis suggested that the presence of a prompt which requires
a reader to transform information while reading would increase the need for a connected
situation model of the document set. This would be shown by higher scores on measures of
learning. The current study did not find support for this hypothesis.
There are several reasons why there might have been no positive effect of solution
prompt on learning. The present study was conducted as a continuation of the other Blaum
studies. Those studies showed varying results as to the effect of solution prompts on
comprehension of scientific texts. Blaum et al. (2017) found that solution prompts may have
impacted comprehension, as shown by increased middle-school students’ comprehension for
those with the solution reading prompts. Additionally, the pilot study conducted for the current
study found that solution prompts may have impacted comprehension as measured by the
Explain a Solution question (similar to the measure used in the current study). Differences in the
manipulation, measures, or population and context could have led to the discrepant results.
One reason why solution prompts had no effect on situation model level comprehension
may be the methods used to assign readers their prompt. During the phase of the experiment
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when readers were given their prompt, they all saw was a brief three sentence instruction page
where the first and third sentences were the same for all participants and the second sentence was
the critical sentence to give readers the reading prompt. For example, the solution only
instructions were as follows:
“Please read the following texts about global climate change. While reading, keep in
mind that your goal is to understand what we can do about global climate change.
Later you will be asked questions about information in the texts.”
It may be that without sufficient motivation to process the prompt deeply, many readers,
regardless of their given prompt, just took the task to be a general reading prompt and thus read
with general goals without changing their focus while reading to information that may have
helped them construct an integrated documents model. The task manipulation check provided
some insight into this possibility. This task asked participants to restate the reading prompt that
they were just given while they still had the explicit prompt available to reference. Across all
conditions, 12% of participants either did not fill out the manipulation check or filled it out with
an incorrect prompt. However, results did not differ by removing these participants, so their data
was kept for analyses. This shows that most participants at least initially encoded their reading
prompt, but it does not tell us anything about the types of goals they generated after reading this
prompt. It is possible that in the solution prompt condition, readers took the prompt to mean they
should find solutions presented in the text and restate those. Readers who took this approach
would have had an insufficient textbase level of comprehension of the documents. A textbase
representation of the documents is important for understanding the complex situation present
across all of the documents. If readers don’t know how to read to understand scientific
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phenomenon across multiple documents, giving them a prompt aimed at helping them do so will
likely be ineffective (Hastings, Hughes, Blaum, Wallace, & Britt, 2016).
Additionally, there were differences in some of the measures used in the current study
compared to previous research. Blaum et al. (2017) found that readers with a solution prompt
performed significantly better on a true or false inference verification task, but this result was
driven by three items in the task, which specifically focused on human intervention in the
environment. The current study did not use the inference verification task that Blaum et al.
(2017) used, instead multiple choice items were created. The multiple choice items focused on
concepts related to causal mechanisms in the documents, and didn’t have any items directly
related to human intervention with the environment. In the current study, reading prompts did not
change participants’ comprehension of causal model information across the documents. No
differences found on the inference multiple choice questions or the directed integration
questions, which were measures designed to assess comprehension of causal information within
and between texts. However, a solution reading prompt did have an impact on comprehension of
surface level information. Specifically, those who were given a solution prompt learned less
surface level information than those without a solution prompt. This was a surprising result but
also an interesting one. Having a solution prompt present seemed to somehow influe nce how
readers learned from the texts.
There was also differences in the measures for the Explain-A-Solution question. The pilot
study found that readers with a solution prompt included more transformed causal information in
their Explain-A-Solution responses than those without a solution prompt. Unfortunately, the
current study did not replicate this result. No differences were found between any reading

52
prompts and Explain-A-Solution question scores. One possibility for the lack of replication could
be a slight modification to the task itself. While participating in the pilot study, a number of
participants indicated that they did not know what hybrid cars were and asked the experimenter
to define the term for them. This indicated that some participants may not have been able to
complete the task effectively because of a lack of prior knowledge about the solution they were
asked to explain. In the current study, this task was modified to give participants a brief
definition of hybrid cars. The task stated that hybrid cars “use both energy stored in a battery and
gasoline to power the engine.” It could be that participants used this statement as a cue to focus
their responses around less fuel consumption, simply because the prompt tells them that is what
hybrid cars do and not because they understood any other impacts that a reduction in fossil fuel
consumption would have on climate change. In fact, many responses to the Explain-A-Solution
question only stated that hybrid cars would be an effective solution because we would be burning
less fossil fuels without mentioning how burning less fossil fuels might impact climate change.
Another factor that may have contributed to null results for deep comprehension is the
task used to measure comprehension. The directed integration questions were designed to
measure comprehension of the most important areas of the causal model that can be created
across the documents. However, focusing each question on a small but important part of the
model may have been a much more difficult task than allowing readers to explain the causes of
climate change in general. This can be seen by the floor effect found on the directed integration
questions, where participants were only able to identify and connect roughly 10% of the concepts
across both directed integration questions.
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Task Model Hypothesis

The task model hypothesis predicted that a reading prompt asking readers to find a
solution to the phenomenon would change the readers’ task models giving them goals to
integrate more information across texts during the task in order to understand the causal
mechanisms underlying the phenomenon and transform that causal information into viable
solutions. This change in goals should then increase readers’ comprehension of the causes of the
phenomenon.
The task model hypothesis relied on readers generating different task models based on
the reading prompt that they were given. An assumption of this hypothesis was that readers given
a prompt to find a solution would generate task models with goals related to integrating
information across documents and understanding the causal relationships between concepts
present in the different documents in order to understand the causal explanation for climate
change. Readers who were given a task to understand this causal explanation did tend to learn
more (see Table 4 for correlations) but the solution prompt did not give them those goals. As
mentioned before, the solution prompt lead to poorer understanding of surface level information.
It may be the case that readers given a solution prompt generated goals to scan the documents to
find a solution given to them in the documents. This could result in less processing of the surface
level information specifically to find solution information, leaving behind any surface level
information related to the causes of climate change. This could account for lower scores on the
Textbase multiple choice items. Two items on the Reading Behaviors and Goals survey were
significantly correlated with Textbase multiple choice scores. These were items 11(I read each
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text closely once and then moved onto the next text.) and 14 (I only focused on understanding
the authors’ main point in each text). While these two items were correlated with surface level
comprehension, it does not appear that the reading prompt given to participants impacted the
presence of these goals. Regardless, stating that one had these goals while reading seemed to
predict learning of surface level information. This interpretation is supported by Gil et al.
(2010b). In their study, readers with an argument prompt transformed less information than those
with a summary prompt. The documents used in that study presented the readers with arguments
that they could choose from, so they didn’t need to transform information or process it as deeply.
If readers in the current study developed goals to try to process each text individually, they may
not have been processing the causal content between the documents as deeply.
Additionally it could be the case that the Reading Behaviors and Goals survey wasn’t a
sensitive enough measure to accurately distinguish between different reading goals. First, the
survey failed to factor into an anticipated structure. Although the overall score of the Reading
Behaviors and Goals survey correlated with the situation model multiple choice scores (r = .32,
p < .01) and directed integration scores (r = .21, p = .03), many of the items did not correlate
with the dependent variables at all, regardless of the reading prompt given. It is worth noting that
the overall score does not give insight into what type of specific goals and actions may lead to
better comprehension. A more effective way to measure readers’ task models may be to ask them
before they read what they plan to do to complete their reading task and why doing those things
would help them complete the task (Rouet, Britt, & Durik, in press).
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Situational Interest Hypothesis

The situational interest hypothesis predicted that a solution based prompt would increase
the readers’ interest in the task which would result in deeper comprehension of the causes of the
phenomenon. It was expected that answering a solution prompt may have been more interesting
to readers because it is a task which requires more engagement with the material. A task that
requires more use and manipulation of the given material could be more interesting to readers.
However, the reading prompt did not have an effect on interest in the task. As mentioned before,
readers could have taken their prompt to be a general reading task. If most readers interpreted the
prompt this way, they would not have different task goals and likely wouldn’t have different
levels of interest in the task. Much of the research on situational interest and learning in science
has to do with younger populations learning in a science classroom. The tasks used to generate
interest in these studies are usually more involved than the ones used in the current study. It may
be the case that differing reading prompts in such a subtle way is not enough to change interest
levels in readers, at least not in a way easily measured using self-report measures of interest.
Additionally, the self-report measures of interest may have posed some challenges for
participants. Particularly, the effort items were shown to have very poor reliability. This could be
because participants didn’t know what they were rating their effort on. Before completing the
interest survey, participants had been given a reading task, a set of documents to read, and had
answered the Reading Behaviors and Goals Survey. If some participants interpreted the task as to
rate their effort on the previous survey instead of the reading, that could have influenced their
responses.
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Limitations

The major limitations to this study are those of generalizability. This study was
conducted in an experimental setting with undergraduate students receiving credit as part of their
introduction to psychology course. These participants have motivation to complete the study to
receive their course credit, but that motivation may not translate to interest in completing the
study in order to learn about the topic within the texts. This type of study is designed to have
applications in a classroom setting. A student who is motivated to learn about scientific topics as
part of their course curriculum may benefit from these types of tasks. Another limitation is that
the study only used one topic in its document set. The topic of climate change is not only
controversial, but also a topic that many readers may have prior knowledge about. This makes it
difficult to know how much of the learning shown in the measures of comprehension is a result
of learning from the texts and how much is a result of accessing prior knowledge. Post-hoc
correlations showed that self-reported prior knowledge of global climate change was correlated
with all measures of comprehension. General interest in science was also correlated with all
measures of comprehension with the exception of Textbase multiple choice scores. Whether or
not participants were taught about the topic of climate change in school was not related to any
learning outcomes. Readers engaging with texts about different scientific topics with varying
levels of complexity may benefit differently from different types of reading prompts.
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Future Directions

One way to move this research forward is to conduct studies in classroom settings. As
mentioned before, this type of research has applications in a science classroom. Learning about
the effect that reading prompts may have in a classroom setting may be the best way to actually
test the efficacy of these prompts. Students may be more motivated to learn if the reading
assignments are part of their class work. It may also be beneficial to find new ways of measuring
the potential affective effect that different reading prompts may have on readers. Curiosity may
be a construct that has a role to play in these reading situations. If different reading prompts elicit
different amounts of curiosity in readers that may impact their motivation to read and
comprehension of the material.
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APPENDIX A
CLIMATE CHANGE DOCUMENT SET
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Changes in Global Temperatures
Scientists have noted that the earth has increased its temperature over the past century. You may
wonder how that could be since it does not seem like the temperature outside has changed.
When scientists talk about global temperature change they are referring to the change in average
global temperatures over a long period of time.
Average Global Temperature 1870-2010
To compute global temperatures,
measurements are taken at weather
stations every day at thousands of
locations around the world. At the end of
each year, all of the temperature readings
from all over the globe are averaged into
a single annual global temperature.
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temperatures by examining ice and snow.
Permanent ice at the North and South
Poles is made from snow that has fallen over hundreds and thousands of years. Old snow can be
reached by pushing a long tube deep into the ice, and pulling out a long sample of ice. These
samples are called ice cores. These ice cores allow us to look back in time. One of these cores
reached 11,886 ft into an ice sheet and that brought up ice that was nearly 500,000 years old.
This ice, like all water and ice, is made of hydrogen and oxygen. From the hydrogen found in
the ice cores, scientists are able to calculate what the average global temperature was in the past.
The graph below shows average global temperatures from the present time (point 0 on right of
the graph) all the way back to 400,000 years ago.
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Global Temperature Changes and Ice Ages
During ice ages, glaciers cover as much as a third of the Earth’s land surface. Average global
temperatures can drop by as many as 10 degrees. Several ice ages have occurred throughout our
planet's history. Giant ice sheets that start at the North Pole have reached far into North America
and Europe. The advance and retreat of the glaciers happens with cycles of warm and cold
periods in the Earth’s temperature.
Throughout history, the Earth’s average temperature has changed in cycles. It has been found
that the cycles usually occur every 100,000 years or so. Each cycle consists of a long period
when the entire Earth cools. Much of the ocean's water becomes frozen in glaciers, and sea
levels are much lower. These long cooling periods are usually followed by short warm periods
during which Earth warms rapidly and the ice melts.
We are now in a warm period that has lasted more than 10,000 years. This is longer than most
warm periods. According to the pattern of temperature cycles, we are due for the next cold
phase. Over the last century, however, average global temperatures have risen instead. It is
possible that changes in the Earth’s atmosphere might be responsible for the change in typical
temperature cycles.
Source: Louis L. Ray (2008). “Are we due for another Ice Age?” General Interest Publication of
the U.S. Geological Survey.
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The Carbon Cycle
Carbon can exist in many forms. All living things are made of carbon. Carbon is also found in
rocks like limestone. It is found in the soil when plants and animals die, and in fossil fuels like
oil and coal that are created from them. Carbon can be found in our atmosphere in gas form as
carbon dioxide (CO 2 ). CO 2 is also stored in ocean depths and ice sheets.
Carbon atoms are constantly being transferred among living organisms, the oceans, the
atmosphere, and the crust of the planet. Anywhere carbon is stored is called a carbon sink. The
movement from one sink to another is known as the carbon cycle. The transfer of CO2 into and
out of the atmosphere is a big part of this cycle.
How is CO2 removed from the atmosphere? Plants and animals play an important role. Plants
remove CO2 from the atmosphere during photosynthesis. Plants convert the CO 2 to
carbohydrates that they can use for energy. When animals eat the plants the carbon is passed on
to them and when the plant or animal dies it is transferred into the soil. Ecosystems like forests
and swamps store 20 to 100 times more carbon than when the same land is used for farming
crops or raising animals.
CO 2 can also be removed from the atmosphere and dissolved into the waters of the ocean. Once
dissolved, it can remain as CO 2 or it can be converted to other forms of carbon. Ocean organisms
such as coral, clams, and oysters, can then use it to construct body parts. When these organisms
die, the body parts sink to the ocean floor where they accumulate as deposits. After long periods
of time, these deposits become rock. Ocean deposits are by far the biggest sink of carbon on the
planet.
How does CO 2 return to the atmosphere? Plants and animals give it off when they extract energy
from their food. This involves the breakdown of carbon-based molecules into CO 2 gas and
energy. Once dead, plants and animals decay due to the decomposers that consume them. These
decomposers release CO 2 . However, when the remains are frozen, no decomposition of organic
matter can occur. As long as the soil in the arctic remains frozen, it serves as a store for one
quarter of the Earth's soil carbon. In addition, CO 2 bubbles out of the earth in springs, explodes
out of volcanoes, is released when rocks are eroded by wind and rain, and when trees and plants
are burned such as during forest fires.
As a result of this natural carbon cycle, the amount of CO 2 in the atmosphere rises and falls
slowly over time. In the past, high and low CO2 levels have generally been within a certain
range. Recently, newer sources of CO2, such as the burning of fossil fuels, have been
contributing to atmospheric CO2 levels.
Source: Holli Riebeek (2011). “The Carbon Cycle.” General interest publication of the Earth
Observatory Project, National Aeronautics and Space Administration (NASA)

66
CO2 Concentrations Over the Last 400,000 Years
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The Greenhouse Effect
The atmosphere is a thin layer of mixed gases that cover the earth. This thin layer also helps the
Earth from becoming too hot or too cold. Certain gases in the atmosphere (water vapor, carbon
dioxide (CO 2 ), nitrous oxide, and methane, for example) trap energy. Without these gases, the
Earth’s heat would escape into space and the Earth’s average temperature would be about 60º
colder. Because of how they warm our world, these gases are referred to as greenhouse gases.
The greenhouse effect gets its name from the greenhouses we use to grow plants. Greenhouses
work by trapping heat inside them. The glass panels of the greenhouse let in light but keep heat
from escaping. This causes the greenhouse to heat up, and keeps the plants warm enough to live
in when it is cold outside.
Greenhouse gases in the atmosphere act much like the glass panes in a greenhouse. Solar
radiation enters the Earth's atmosphere from space. When this radiation reaches the earth’s
surface, it gets absorbed as heat. The surface then releases heat energy back into the atmosphere.
Some of the energy passes back into space. But, much of it remains trapped in the atmosphere by
the greenhouse gases. This heats our world.
The greenhouse effect is important. Without greenhouse gases like CO2, the Earth would not be
warm enough for humans to live. However, the higher the level of greenhouse gases in the
atmosphere, the more they warm our world. There is a delicate balance between just enough and
too much. Even a 1% increase in the amount of greenhouse gas will strengthen the greenhouse
effect.
Source: Tao Zhang (2008). “What causes the greenhouse effect?” Report published by National
Oceanic and Atmospheric Administration (NOAA).
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Sunlight and the Earth
Without the sun, Earth would be an icy rock in space. Life on Earth would not exist without it.
Light energy from the sun is called solar radiation. Almost all of the energy that reaches the earth
comes from solar radiation.
Solar radiation first passes through our atmosphere. In the atmosphere, some radiation is
absorbed by certain gases such as ozone and water vapor. Some radiation is also reflected back
to space by clouds. Ash from forest fires and volcanic eruptions can also change the amount of
solar radiation that reaches the earth’s surface. After the 1991 eruption of Mount Pinatubo, a
large ash cloud drifted around the world and slightly cooler temperatures were recorded
worldwide.
The amount of energy we receive from the Sun also changes because of an 11 year cycle in the
Sun's magnetic field called the solar cycle. This cycle involves increases and decreases in the
number of sunspots. Sunspots are areas of higher magnetic activity which appear darker than
surrounding areas. Scientists have observed a correlation between the number of sunspots and
changes in global temperature. As the number of sunspots increases global temperatures also
increase slightly. When there are few sunspots, global temperatures decrease slightly. These
changes in the solar cycle relate to global temperature changes of up to 0.18 degrees.
When energy from the sun reaches the earth’s surface, it is either absorbed or reflected. The type
of surface that the solar energy reaches is an important factor. Forests, grasslands, ocean
surfaces, ice caps, deserts, and cities all reflect, absorb and radiate, energy differently. Dark
oceans absorb 90% of the Sun's energy. On the other hand, when solar radiation strikes the lightcolored ice over the North Pole, 80% of the energy is reflected back out toward space. For this
reason, scientists have been monitoring ice conditions at the North Pole for decades.
Source: Joan Fitzgerald (2005). “Solar Radiation and You.” Report of the Environmental
Protection Agency (EPA).
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Energy Sources and Fossil Fuels
Most of the energy used by humans comes from fossil fuels like coal, oil, and natural gas. These
fuels were formed from living things that died hundreds of millions of years ago. For example,
as trees and plants died, they sank to the bottom of the swamps and lakes. Their decayed
remains were covered with many layers of sand, clay, and rock. These layers pressed down on
the remains. Millions of years of this pressure turned the remains into coal, oil, and natural gas.
These are considered non-renewable energy sources because it takes such a long time for this
process to take place.
For hundreds of years, wood was one of the main sources of energy. Wood provided heat for
homes and buildings, as well as for cooking. Many countries no longer rely on wood as a main
source of energy. However, forests are still being burned or chopped down at a rapid rate. Many
forests are removed to create farmlands. Wood also provides the raw materials for buildings.
Over just the past one hundred years, half of the world’s forests have been eliminated.
Other sources of energy became more popular in the late 1800’s. Factories began to burn large
amounts of fossil fuels to create energy during the Industrial Revolution in the 1880s. Today, we
burn fossil fuels to provide most of the power for factories; to heat, cool, and light buildings; and
to power cars, trucks, planes and trains. The use of fossil fuels today is 6 times what it was in
1950.
Source: The Science of the Environment. (2008). Houghton Mifflin Textbook Publishers.
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There are no right or wrong answers to these questions. It is your personal thoughts and
behaviors that interest us. Use the scale below to answer the questions. If you strongly
agree with a statement, circle 6. If you strongly disagree, circle 1. If you more or less agree
with a statement, circle a number in between.
1. While reading, I looked for information that was relevant for my task.
Strongly disagree

1

2

3

4

5

6

Strongly agree

2. While reading, I tried to focus mostly on finding the key factor that causes climate
change.
Strongly disagree

1

2

3

4

5

6

Strongly agree

6

Strongly agree

3. While reading, I tried to relate information across multiple documents.
Strongly disagree

1

2

3

4

5

4. While reading, I didn’t make predictions about how varying the levels of a factor would
influence climate change.
Strongly disagree

1

2

3

4

5

6

Strongly agree

5. While reading, I tried to think about whether or not information fit my purpose.
Strongly disagree

1

2

3

4

5

6

Strongly agree

6. While reading, I tried to systematically think about which factors could be influenced by
humans.
Strongly disagree

1

2

3

4

5

6

Strongly agree

7. While reading, I tried to visualize how changing a factor would influence average global
temperatures.
Strongly disagree

1

2

3

4

5

6

Strongly agree

8. While reading, I tried to understand how several factors combine to explain climate
change.
Strongly disagree

1

2

3

4

5

6

Strongly agree

9. While reading, I didn’t worry about how important any information was to my task.
Strongly disagree

1

2

3

4

10. While reading, I looked for a single cause of climate change.

5

6

Strongly agree
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Strongly disagree

1

2

3

4

5

6

Strongly agree

11. While reading, I read each text closely once and then moved onto the next text.
Strongly disagree

1

2

3

4

5

6

Strongly agree

5

6

Strongly agree

12. While reading, I often shuffled between different texts.
Strongly disagree

1

2

3

4

13. While reading, it was important to consider all the causes that could lead to climate
change.
Strongly disagree

1

2

3

4

5

6

Strongly agree

14. While reading, I only focused on understanding the authors’ main point in each text.
Strongly disagree

1

2

3

4

5

6

Strongly agree

15. While reading, I didn’t consider whether the factors I read about could be changed.
Strongly disagree

1

2

3

4

5

6

Strongly agree

16. While reading, I tried to find a sentence that contained the answer the question I was
given.
Strongly disagree

1

2

3

4

5

6

Strongly agree
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Considering the reading and writing task you just finished, please rate how you feel on
each item.

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

This activity did not hold my attention at all.
I didn’t try very hard to do well at this
activity.
I enjoyed doing this activity very much.
I see how I can apply what I learn in this task
to real life.
I put a lot of effort into this.
I would describe this activity as very
interesting.
I thought this activity was quite enjoyable.
I find the content of this task personally
meaningful.
I think that what I am learning from this task
is important.
While I was doing this activity, I was
thinking about how much I enjoyed it.
I didn’t put much energy into this.
I would be willing to do this again because it
was of some value to me.
I think that what I am learning by doing this
task is useful for me to know.
This activity was fun to do.
I believe this activity could be of some value
to me.
I think this is an important activity.
I believe doing this activity could be
beneficial to me.
I thought this was a boring activity.
I tried very hard on this activity.

Not at
all true
1
2

Somewhat
true
3
4
5

6

Very
true
7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1
1

2
2

3
3

4
4

5
5

6
6

7
7
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Considering the reading and writing task you just finished, please rate how you feel on
each item.
Not at
all true

Somewhat
true

Very
true

20.

This is a complex activity.

1

2

3

4

5

21.

I was very attentive all the time.

1

2

3

4

5

22.

This activity is a demanding task.

1

2

3

4

5

23.
24.

This is a new type of activity for me to do.
It is hard for me to do this activity.

1
1

2
2

3
3

4
4

5
5

25.

My attention was high.

1

2

3

4

5

26.

This activity is new to me.

1

2

3

4

5

27.
28.
29.
30.

I was focused.
This activity is novel.
This activity is complicated.
I was concentrated.

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5
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Answer the following questions as if you are explaining the answer to someone who knows
nothing about the topic. Feel free to repeat any information necessary in order to answer each
question fully.

1. In as much detail as possible, explain how the removal of trees around the world may
lead to an increase in global temperatures.

2. In as much detail as possible, explain how melting ice caps may lead to an increase in
global temperatures.
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Please answer the following questions based on the information you read in the documents.
1. Carbon dioxide __________.
a. Is a component of Ozone
b. Is a product of photosynthesis
c. Is a greenhouse gas
d. Helps keep the Earth cold.
2. Since the Industrial Revolution, fossil fuel use has _______.
a. Remained the same
b. Increased
c. Decreased
d. Increased and decreased in cycles
3. Historically, global temperatures have changed in cycles that typically occur every
______.
a. 100,000 years
b. 50,000 years
c. 15,000 years
d. 1 million years
4. Carbon is found _________.
a. In ice
b. In the atmosphere
c. In the ocean
d. All of the above
5. Global temperatures began being recorded in the ______, before that scientists were only
able to estimate past temperatures.
a. 1700’s
b. 1800’s
c. 1900’s
d. 1600’s
6. The solar cycle is an increase and decrease in the amount of sunspots on the Sun that
occurs every _______.
a. 10 years
b. 18 years
c. 25 years
d. 11 years
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7. A 1% increase in the amount of greenhouse gasses will ________ the greenhouse effect.
a. Weaken
b. Not effect
c. Strengthen
d. Decrease
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Choose the answer which you think best completes each statement using the information you
have read.
1. The burning of fossil fuels leads to a(n)_____________ in the atmosphere.
a. Increase in ozone
b. Decrease in greenhouse gasses
c. Decrease in ozone
d. Increase in greenhouse gasses
2. As carbon sinks decrease, there will be a(n) ____________.
a. Increase in the greenhouse effect
b. Increase in solar radiation
c. Decrease in the greenhouse effect
d. Decrease in solar radiation
3. During
a.
b.
c.
d.

an ice age, Earth’s surface would absorb ________?
More CO2
Less CO2
More solar radiation
Less solar radiation

4. If the amount of solar radiation from the Sun remained constant, global temperatures on
Earth would ________.
a. Decrease compared to current temperatures
b. Increase compared to current temperatures
c. Change due to other environmental factors
d. Remain consistent with current temperatures
5. As more trees are removed from Earth’s surface, there will be a(n) ____________
escaping Earth’s atmosphere.
a. Decrease in greenhouse gases
b. Decrease in heat
c. Increase in greenhouse gases
d. Increase heat
6. The burning of fossil fuels has contributed to historically _____ concentrations of
atmospheric CO2.
a. Low
b. High
c. Average
d. Consistent
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7. If the strength of the greenhouse effect was greatly reduced, Earth would likely go
through a __________.
a. Period of warmer temperatures.
b. Period of consistent temperatures
c. Period of colder temperatures.
d. Period of increased sea levels.
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Please circle your responses:
1. How interested are you in science?
Not Interested
1
2
3

4

5

Very Interested

2. How much did you know about this topic before reading this document set?
Nothing
1
2
3
4
5
A lot
3. Have you ever been taught about this topic in school?

Yes

No

Please circle your responses:
4. Gender:
Male
Female
5. Birthdate (Month/Day/Year):

______________

6. Please mark how you identify yourself in terms of ethnicity and/or race. Feel free to check
more than one category.
_____ Hispanic/Latino
_____ American Indian or Alaska Native
_____ Asian
_____ Black or African American
_____ Native Hawaiian or Pacific Islander
_____ White
_____ Other: Specify ____________________
7. Is English your first language?

Yes

No

If you answered no, what is your first language?

_______________________________

8. How useful was it for you to understand the causal explanation for climate change presented
in the documents in order to complete your reading goal?

